. The nutrient content of the diets used in this experiment. Points represent the protein and carbohydrate composition of the four diets used. The ratio of protein to carbohydrate within each diet is represented by black lines or "nutrient rails". We plot all the nutrient rails used in an earlier study of T. commodus [1] to allow comparison. In this study [1] diets were numbered, 4 (red), 8 (blue), 10 (green) and 14 (yellow). . The DL-alpha-tocopherol content of female crickets fed each of the diets used in this experiment (4, 8, 10, 14) and supplemented (+, closed circles) or not (−, open circles) with DL-alpha-tocopherol. Diets are as in Figure S1 , error bars are standard errors around the mean. . The DL-alpha-tocopherol content of male crickets fed each of the diets used in this experiment (4, 8, 10, 14) and supplemented (+, closed circles) or not (−, open circles) with DL-alpha-tocopherol. Diets are as in Figure S1 , error bars are standard errors around the mean.
Text S1. Confirming that Our DL-Alpha-Tocopherol Supplementation Treatment Was Successful
To measure DL-alpha-tocopherol, 5 mL of pyrogallol was added to 300 μL of whole cricket homogenate in a 40 mL glass vial. Pyrogallol prevented any oxidation of DL-alpha-tocopherol. 1 mL of KOH was added to each sample for saponification. Samples were recapped under N2 gas and placed in a water bath at 70 °C for 30 min. 5 mL of hexane was then added to extracted DL-alpha-tocopherol. 10 mL of Milli-Q was added to the samples, all samples were recapped under N2 gas and put on a bench-top mixing plate for five minutes. They were then centrifuged at 10,000 RPM at 4 °C for 4 min. 3 mL of the hexane layer was extracted and dried down in an evaporating rotary chamber for 20 min. Once completely evaporated, 100 uL of 0.05% butylated hydroxytouene (BHT) in ethanol was added to dissolve the DL-alpha-tocopherol. Samples were then vortexed for 30 s at 15 Hz. 100 uL of sample was injected into a Dionex HPLC system fitted with a Waters Spherisorb 3 um ODS2 column (4.6 × 150 mm, Hertfordshire, UK). The mobile phase was methanol to water (97:3), run isoratically for 15 min. DL-alpha-tocopherol was detected using a fluorescence detector, with an excitation wavelength of 330 nm and an emission wavelength of 480 nm. Peak area was quantified using a standard curve prepared from alpha-tocopherol standard. The peaks allowed for quantitative amounts of μg of vitamin per gram of cricket to be calculated.
To test if DL-alpha-tocopherol levels were higher in supplemented animals, we used the "glm" function in R. Sex, diet and supplementation level were included as explanatory variables, as were all the interactions between them, and DL-alpha-tocopherol content per mg of cricket was our response variable. DL-alpha-tocopherol levels were log transformed prior to analyses. Significance of terms was We used a sequential model building approach to determine if the linear and nonlinear effects of protein and carbohydrate consumption were different across our response variables [2, 3] . Because our response variables (e.g., lifespan versus female fecundity) were measured in different scales (e.g., days versus eggs laid), we standardized them for statistical comparison to make sure that any differences we see in the linear or nonlinear effects of nutrient intake are not driven simply by differences in scale.
To do this, we used a Z-transformation to standardize each response variable and nutrient intake to a mean of zero and standard deviation of one. We then included a dummy variable, response type (RT), in a reduced model containing only the standardized linear terms:
where R is our standardized response variables, Ni refers to the intake of the ith nutrient, n represents the number of nutrients contained in the model and ε is the unexplained error.
From Equation (1), the unexplained (i.e., residual) sums of squares for this reduced model (SSr) was compared to the same quantity (SSc) from a second (complete) model that included all of the terms in Equation (1) with the addition of the terms αiNiRT which represents the linear interaction of RT and the ith nutrient.
To compare SSr and SSc from (Equation (1)) and (Equation (2)) respectively we used a partial F-test [4] :
where a is the number of terms that differ between the reduced and complete model while b is the error degrees of freedom for SSc. To test whether the quadratic effect of nutrient intake differed across response variables, the SSr from the reduced model:
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was compared to the SSc of the complete model:
using (Equation (3)).
To test if the correlational effects of nutrient intake on response variables differed, the SSr from the reduced model:
using (Equation (3)). This approach means that the comparison of model (Equation (1)) versus (Equation (2)), (Equation (4)) versus (Equation (5)), and (Equation (6)) versus (Equation (7)) tests for the overall significance of the interaction between response type and the linear, quadratic and correlational effects of nutrient intake, respectively. Significant differences in these model comparisons (identified with a partial F-test) therefore show that the linear, quadratic and/or correlational effects of nutrient intake on the response variables differ. Finally, we also considered the interaction of different nutrients with the response variable terms from the full model (Equation (7)) to determine if intake of protein, carbohydrate or both nutrients were responsible for the significance of the overall partial F-test. # load the library library (MCMCglmm) # read in nutritional data for first female trait (e.g., offspring number) angle.data1 < -read.table ("offspring.txt", h = T) attach (angle.data1) str (angle.data1) # str (angle.data) should give 3 columns for data structure (e.g., offspring number, P intake and C intake) # Bayesian linear regression to estimate beta for each variable, produces posterior distribution based on 15200 estimates of each parameter: angle.model.offspring < -MCMCglmm (offspring ~ P + C-1, data = angle.data1, v = 0.02, nitt = 400,000, burnin = 20,000, thin = 25) summary (angle.model.offspring) offspring) %*% b.offspring)))) * (180/pi)} # calculates the angles between offspring number and lifespan beta's for each row of the posterior distribution summary (angles) # to examine angle estimates which are now stored in the vector called "angles" # provides the mean, median, minimum and maximum angle. The 1st and 3rd Quantiles are functionally equivalent to the 95% CIs. We use the median and 95% CIs in our manuscript for theta Table S1 . The nutrient content of the diets used in this experiment. The total nutrient content of each diet is given as the sum of the percentage protein (P) and percentage carbohydrate (C) (i.e., P + C = 36), the remaining percentage consists of indigestible carbohydrate. Diet numbers allow comparisons to be drawn to an earlier experiment [1] and colors correspond to Figure S1 . All diets contained Wesson's salts (2.5%), ascorbic acid (0.275%), cholesterol (0.55%) and vitamin mix (0.18%). Vitamin mix contains thiamine (1.4%), riboflavin (1.4%), nicotinic acid (5.6%), pyridoxine (1.4%), folic acid (1.4%), Meso-inositol (14%), calcium pantothenate (2.8%), p-aminobenzoic acid (1.4%), Choline chloride (70.4%) and biotin (0.06%).
Protein (P)
Carbohydrate (C) P + C P:C Diet Number 
